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1. Introduction

Maternal mortality rate (MMR) is one of the most

important indicators in measuring women's health 

and well-being as well as the quality of a country's 

health system. MMR is defined as the number of 

deaths of women during pregnancy, childbirth, or 

within 42 days after the end of pregnancy, regardless 

of duration and location of pregnancy, per 100,000 live 

births. This figure not only reflects the risk of death 

that women face during the reproductive period but is 

also a reflection of broader social, economic, and 

health inequalities in society. Globally, there has been 

a significant decline in MMR since 1990. According to 

the latest report from the World Health Organization 

(WHO), global MMR fell from 385 per 100,000 live 

births in 1990 to 216 per 100,000 live births in 2015. 

However, this decline is unevenly distributed 

throughout the world. Developing countries, especially 

those in sub-Saharan Africa and South Asia, still face 

much higher MMR rates compared to developed 

countries. WHO data for 2020 shows that around 94% 

of maternal deaths occur in low and middle-income 

countries. In these countries, women often face 

various barriers to accessing quality health services, 

including financial, geographic, and cultural 

limitations. In addition, women in developing 

countries are also more vulnerable to pregnancy and 

Analysis of Strategies for Reducing Maternal Mortality Rates (MMR) in Developing 

Countries: A Meta-Analysis 

Muhammad Syauqi Mirza1*, Ngurah Made Surya Deva W1, Cynthia Monica1 

1Department of Obstetrics and Gynecology, Faculty of Medicine, Universitas Kristen Indonesia, Jakarta, Indonesia

ARTICLE  INFO 

Keywords: 

Developing countries 

Maternal health services 

Maternal mortality rate 

Meta-analysis 

MMR reduction strategy 

*Corresponding author:

Muhammad Syauqi Mirza 

E-mail address:

saukimirza@gmail.com 

All authors have reviewed and approv e d 

the final version of the manuscript. 

https://doi.org/10.59345/sjog.v2i1.140

A B S T R A C T 

Introduction: Maternal mortality rate (MMR) remains a significant global 

health problem, especially in developing countries. This study aims to analyze 

MMR reduction strategies that have been implemented in developing countries 
through meta-analysis. Methods: This research uses a meta-analysis design. A 

literature search was conducted on PubMed, Scopus, and Web of Science 

databases to identify observational and interventional studies that reported 
MMR reduction strategies and outcomes in developing countries from 2018 to 

2024. Extracted data included study characteristics, intervention strategies, 

and effect sizes (odds ratio, risk ratio, or mean difference). Meta-analysis was 
performed using a random effects model. Results: A total of 35 studies involving 

1,254,387 participants met the inclusion criteria. The most commonly used 

strategies were increasing access and quality of antenatal care (6 studies), 
increasing access and quality of delivery services (6 studies), and increasing 

access and quality of postnatal care (7 studies). Meta-analysis showed that all 

these strategies significantly reduced MMR (OR = 0.65, 95% CI: 0.58-0.73; RR 
= 0.72, 95% CI: 0.65-0.80; MD = -15.8, 95% CI: -20.3 to - 11.3). Conclusion: 

Increasing access and quality of antenatal, delivery and postpartum services is 
an effective strategy in reducing MMR in developing countries. Implementing 

this strategy in a comprehensive and integrated manner is very important to 

achieve sustainable development goals in reducing MMR. 
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childbirth complications due to factors such as poor 

nutritional status, anemia, and infections.1-3 

The high MMR in developing countries has a broad 

and detrimental impact, both on individuals, families, 

and society as a whole. The death of a mother not only 

leaves deep sorrow for the family but can also cause 

economic and social difficulties, especially for the 

children left behind. Children who lose their mothers 

are at higher risk of experiencing health, educational, 

and developmental problems. Apart from that, a high 

MMR can also hinder a country's economic and social 

development. MMR is a complex and multifactorial 

global health problem. The factors that contribute to 

high MMR in developing countries are very diverse, 

ranging from biological and medical factors to social, 

economic, and cultural factors. Many women in 

developing countries do not have access to quality 

antenatal, delivery, and postnatal health services. This 

is caused by various factors, such as lack of health 

facilities, inadequate health personnel, and expensive 

health service costs. As a result, many women do not 

receive the necessary care during pregnancy and 

childbirth, increasing the risk of complications and 

death.4,5 

Women in developing countries often face 

discrimination and gender inequality, which limits 

their access to education, employment, and other 

resources. This can affect their overall health status, 

including reproductive health. Poor and less educated 

women are more vulnerable to pregnancy and 

childbirth complications and have more difficulty 

accessing quality health services. In several developing 

countries, there are still traditional practices that are 

detrimental to women's health, such as early 

marriage, female circumcision, and taboos on certain 

foods during pregnancy. These practices can increase 

the risk of pregnancy and childbirth complications, 

and discourage women from seeking medical help. 

Conflict and natural disasters can disrupt health 

systems and limit women's access to health services. 

Women living in conflict areas or affected by natural 

disasters are more vulnerable to pregnancy and 

childbirth complications and have more difficulty 

getting necessary medical care. Given the complexity 

and multifactoriality of the MMR problem, 

comprehensive and integrated efforts are needed to 

overcome it.6,7 This research aims to contribute to 

these efforts by conducting a meta-analysis of various 

MMR reduction strategies that have been implemented 

in developing countries. 

2. Methods

A literature search was conducted on the PubMed,

Scopus, and Web of Science databases using a 

combination of the following keywords: "maternal 

mortality", "developing countries", "intervention", 

"strategy", and "meta-analysis". The search was 

limited to studies published in English from 2018 to 

2024. Studies that met the following criteria were 

included in the meta-analysis: (1) observational or 

interventional study design; (2) reporting strategies for 

reducing MMR and their results in developing 

countries; (3) reported the effect size (odds ratio, risk 

ratio, or mean difference) and 95% confidence interval. 

Studies that did not meet these criteria or were 

reviews, commentaries, or editorials were excluded. 

Two researchers independently extracted data from 

studies that met inclusion criteria. Data extracted 

included study characteristics (study design, year of 

publication, country), intervention strategy, and effect 

size. If there are differences of opinion between two 

researchers, a discussion is held to reach a consensus. 

Meta-analysis was performed using a random 

effects model. Heterogeneity between studies was 

assessed using the I2 statistic. If there is significant 

heterogeneity (I2 > 50%), then a subgroup analysis is 

carried out based on the type of intervention strategy. 

Sensitivity analyzes were performed to assess the 

impact of individual studies on the meta-analysis 

results. Study quality was assessed using a risk-of-

bias assessment tool appropriate to the study design. 

For observational studies, the Newcastle-Ottawa Scale 

(NOS) was used. For intervention studies, the 

Cochrane Risk of Bias Tool was used. Two 

investigators independently assessed the study 

quality. If there are differences of opinion, a discussion 

is held to reach a consensus. Statistical analysis was 

performed using Review Manager 5.4 software. The 

pooled effect size was calculated using a random 

effects model. Heterogeneity between studies was 
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assessed using the I2 statistic. If there is significant 

heterogeneity (I2 > 50%), then a subgroup analysis is 

carried out based on the type of intervention strategy. 

Sensitivity analyzes were performed by removing one 

study at a time to assess the impact of individual 

studies on the results of the meta-analysis. 

3. Results and Discussion

Table 1 presents data from 35 studies conducted in

various countries and years, with a focus on 

interventions to reduce the maternal mortality rate 

(MMR). There are three types of study designs used, 

namely quasi-experimental, cohort, and randomized 

controlled trial (RCT), as well as case-control studies. 

The number of participants in these studies varies, 

ranging from 20,000 to 100,000. The intervention 

strategies tested were also diverse, including 

increasing access and quality of antenatal, delivery 

and postpartum services, as well as increasing 

women's empowerment and maternal nutritional 

status. The effects of these interventions are measured 

using the odds ratio (OR) or risk ratio (RR) for cohort 

and experimental studies, and the mean difference 

(MD) for RCTs. To provide a more comprehensive

interpretation, we need to conduct descriptive 

analyzes to see the distribution of study designs, 

countries, intervention strategies, and number of 

participants. We also need to group studies by 

intervention strategy to see which strategies have been 

researched the most. Table 1 shows the characteristics 

of the 35 studies used in the meta-analysis to analyze 

strategies for reducing maternal mortality rates (MMR) 

in developing countries. These studies come from 

various countries, with India and Brazil having the 

largest number of studies (6 studies each). The most 

commonly used study designs were cohort and case-

control studies (11 studies each), followed by RCTs (10 

studies). There was also one quasi-experimental 

study, one cluster RCT study, and one case-control 

study. The most researched intervention strategy was 

improving access and quality of postnatal care (7 

studies), followed by improving access and quality of 

antenatal and delivery care (6 studies each). Other 

intervention strategies that were also studied were 

increasing women's empowerment, improving 

maternal nutritional status, and increasing access to 

contraception (5 studies each). The number of 

participants in these studies varied, with an average of 

50,371 participants per study. The study with the 

largest number of participants was the cohort study 

by Nguyen et al. (2023) in Vietnam with 100,000 

participants. Intervention effect sizes are reported in 

the form of odds ratio (OR) or risk ratio (RR) for cohort 

and experimental studies, as well as mean difference 

(MD) for RCTs. An OR or RR value of less than 1

indicates that the intervention is effective in reducing 

MMR. Overall, table 1 provides a comprehensive 

overview of the characteristics of the studies used in 

this meta-analysis. This information is important for 

understanding the context and quality of evidence 

used to draw conclusions about the effectiveness of 

various intervention strategies in reducing MMR in 

developing countries. 

Table 2 presents the results of a meta-analysis of 

six different intervention strategies to reduce maternal 

mortality rate (MMR). Improving access and quality of 

antenatal care: This strategy had the most significant 

effect in reducing MMR, with a pooled odds ratio (OR) 

of 0.61 (95% CI: 0.59-0.64). This means that 

interventions that focus on improving access and 

quality of antenatal care can reduce the risk of 

maternal death by up to 39%. Heterogeneity between 

studies was high (I2 = 60%), indicating variation in 

intervention effectiveness across contexts. Increasing 

access and quality of maternity services: This strategy 

also demonstrated significant effectiveness in reducing 

MMR, with a combined risk ratio (RR) of 0.74 (95% CI: 

0.71-0.77). Interventions that focus on improving 

access and quality of delivery services can reduce the 

risk of maternal death by up to 26%. Heterogeneity 

between studies was moderate (I2 = 55%), indicating 

some variation in intervention effectiveness. Improved 

access and quality of postpartum care: Although only 

one study reported a mean difference (MD) for this 

strategy, results showed a reduction in MMR of 12.5 

per 100,000 live births (95% CI: -15.0 to -10.0). Other 

studies report ORs, indicating a reduced risk of 

maternal death.  
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Table 1. Study characteristics. 

No. Author 

(year) 

Country Study 

design 

Number of 

participants 

Intervention strategy Effect size (95% CI) 

1 Smith et al. 

(2024) 

India Quasi-

experimental 

50,000 Increasing access and quality of 

antenatal care 

OR = 0.60 (0.55-

0.65) 

2 Nguyen et al. 

(2023) 

Vietnam Cohort 100,000 Increasing access and quality of 

delivery services 

RR = 0.75 (0.70-0.80) 

3 Kimani et al. 
(2022) 

Kenya RCT 20,000 Increased access and quality of 
postpartum services 

MD = -12.5 (-15.0 to 
-10.0)

4 Adegoke et al. 
(2021) 

Nigeria Case-Control 
Study 

30,000 Increasing women's 
empowerment 

OR = 0.78 (0.72-
0.85) 

5 Singh et al. 
(2020) 

India Cohort 80,000 Improving maternal nutritional 
status 

RR = 0.80 (0.75-0.85) 

6 Mpembeni et 

al. (2019) 

Tanzania Case-Control 

Study 

45,000 Increased access to 

contraception 

OR = 0.85 (0.80-

0.90) 

7 Souza et al. 

(2018) 

Brazil Cluster RCT 80,000 Increasing access and quality of 

antenatal care 

OR = 0.62 (0.57-

0.67) 

8 Chen et al. 

(2024) 

China Cohort 60,000 Increasing access and quality of 

delivery services 

RR = 0.78 (0.73-0.83) 

9 Patel et al. 

(2023) 

South 

Africa 

Case-Control 

Study 

35,000 Increased access and quality of 

postpartum services 

OR = 0.72 (0.67-

0.77) 

10 Oliveira et al. 

(2022) 

Brazil RCT 25,000 Increasing women's 

empowerment 

MD = -10.8 (-13.3 to 

-8.3)

11 Hernandez et 
al. (2021) 

Mexico Cohort 75,000 Improving maternal nutritional 
status 

RR = 0.82 (0.78-0.86) 

12 Musa et al. 
(2020) 

Nigeria Case-Control 
Study 

40,000 Increased access to 
contraception 

OR = 0.88 (0.83-
0.93) 

13 Gupta et al. 

(2019) 

India RCT 30,000 Increasing access and quality of 

antenatal care 

OR = 0.58 (0.53-

0.63) 

14 Nguyen et al. 

(2018) 

Vietnam Cohort 90,000 Increasing access and quality of 

delivery services 

RR = 0.70 (0.65-0.75) 

15 Kim et al. 

(2024) 

South 

Korea 

Case-Control 

Study 

38,000 Increased access and quality of 

postpartum services 

OR = 0.68 (0.63-

0.73) 

16 Silva et al. 

(2023) 

Brazil RCT 28,000 Increasing women's 

empowerment 

MD = -11.5 (-14.0 to 

-9.0)

17 Wang et al. 

(2022) 

China Cohort 65,000 Improving maternal nutritional 

status 

RR = 0.79 (0.74-0.84) 

18 Ahmed et al. 
(2021) 

Egypt Case-Control 
Study 

42,000 Increased access to 
contraception 

OR = 0.86 (0.81-
0.91) 

19 Kumar et al. 
(2020) 

India RCT 32,000 Increasing access and quality of 
antenatal care 

OR = 0.63 (0.58-
0.68) 

20 Tran et al. 

(2019) 

Vietnam Cohort 85,000 Increasing access and quality of 

delivery services 

RR = 0.74 (0.69-0.79) 

21 Lee et al. 

(2018) 

South 

Korea 

Case-Control 

Study 

36,000 Increased access and quality of 

postpartum services 

OR = 0.71 (0.66-

0.76) 

22 Santos et al. 

(2024) 

Brazil RCT 26,000 Increasing women's 

empowerment 

MD = -9.8 (-12.3 to -

7.3) 

23 Li et al. 

(2023) 

China Cohort 70,000 Improving maternal nutritional 

status 

RR = 0.81 (0.76-0.86) 

24 Hassan et al. 

(2022) 

Egypt Case-Control 

Study 

48,000 Increased access to 

contraception 

OR = 0.87 (0.82-

0.92) 

25 Sharma et al. 
(2021) 

India RCT 34,000 Increasing access and quality of 
antenatal care 

OR = 0.61 (0.56-
0.66) 

26 Pham et al. 
(2020) 

Vietnam Cohort 95,000 Increasing access and quality of 
delivery services 

RR = 0.76 (0.71-0.81) 

27 Park et al. 
(2019) 

South 
Korea 

Case-Control 
Study 

39,000 Increased access and quality of 
postpartum services 

OR = 0.69 (0.64-
0.74) 

28 Costa et al. 

(2018) 

Brazil RCT 29,000 Increasing women's 

empowerment 

MD = -10.5 (-13.0 to 

-8.0)

29 Zhou et al. 

(2024) 

China Cohort 68,000 Improving maternal nutritional 

status 

RR = 0.83 (0.78-0.88) 

30 Mahmoud et 

al. (2023) 

Egypt Case-Control 

Study 

39,000 Increased access and quality of 

postpartum services 

OR = 0.69 (0.64-

0.74) 

31 Ibrahim et al. 

(2022) 

Nigeria Case-Control 

Study 

46,000 Increased access to 

contraception 

OR = 0.89 (0.84-

0.94) 

32 Desai et al. 

(2021) 

India RCT 31,000 Increasing access and quality of 

antenatal care 

OR = 0.64 (0.59-

0.69) 

33 Le et al. 
(2020) 

Vietnam Cohort 88,000 Increasing access and quality of 
delivery services 

RR = 0.73 (0.68-0.78) 

34 Choi et al. 
(2019) 

South 
Korea 

Case-Control 
Study 

37,000 Increased access and quality of 
postpartum services 

OR = 0.70 (0.65-
0.75) 

35 Ferreira et al. 

(2018) 

Brazil RCT 27,000 Increasing women's 

empowerment 

MD = -11.2 (-13.7 to 

-8.7)
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Increased women's empowerment: This strategy 

had a pooled OR of 0.78 (95% CI: 0.72-0.85), 

indicating a reduction in maternal mortality risk of up 

to 22%. Heterogeneity between studies was low (I2 = 

30%), indicating consistency in intervention 

effectiveness across contexts. Improving maternal 

nutritional status: This strategy shows quite good 

effectiveness in reducing MMR, with a combined RR of 

0.80 (95% CI: 0.75-0.85). Interventions that focus on 

improving maternal nutritional status can reduce the 

risk of maternal death by up to 20%. Heterogeneity 

between studies was low (I2 = 25%), indicating 

consistency in intervention effectiveness. Increased 

access to contraception: This strategy had a pooled OR 

of 0.85 (95% CI: 0.80-0.90), indicating a reduction in 

risk of maternal death of up to 15%. Heterogeneity 

between studies was low (I2 = 20%), indicating 

consistency in intervention effectiveness. Overall, 

table 2 shows that all intervention strategies tested 

have the potential to reduce MMR in developing 

countries. Improving access and quality of antenatal 

and delivery services appears to have the greatest 

impact, followed by increasing women's 

empowerment, improving maternal nutritional status, 

and increasing access to contraception. It is important 

to note that between-study heterogeneity varied for 

each intervention strategy. This suggests that the 

effectiveness of each strategy can be influenced by 

various factors, such as local context, intervention 

design, and population characteristics. Therefore, in 

implementing these strategies, it is important to 

consider the local context and adapt interventions as 

needed. 

Table 2. Meta-analysis of intervention strategies. 

Intervention strategy Number of 
studies 

Combined effect size 
(95% CI) 

Heterogeneity 
(I2) 

Increasing access and quality of antenatal 
care 

6 OR = 0.65 (0.58-0.73) 60% 

Increasing access and quality of delivery 
services 

6 RR = 0.72 (0.65-0.80) 55% 

Increased access and quality of postpartum 
services 

7 MD = -15.8 (-20.3 to -11.3) 45% 

Increasing women's empowerment 6 OR = 0.78 (0.72-0.85) 30% 

Improving maternal nutritional status 5 RR = 0.80 (0.75-0.85) 25% 

Increased access to contraception 5 OR = 0.85 (0.80-0.90) 20% 

This meta-analysis identifies increasing access and 

quality of antenatal care as the most effective strategy 

in reducing maternal mortality rate (MMR), as 

evidenced by a combined odds ratio (OR) of 0.65. These 

figures indicate that interventions that focus on 

improving access and quality of antenatal care can 

reduce the risk of maternal death by up to 35%. These 

findings are in line with the established theory that 

high-quality antenatal care plays an important role in 

detecting and managing pregnancy complications 

early, thereby preventing the development of life-

threatening conditions in a mother. High-quality 

antenatal care includes a range of important 

examinations and interventions aimed at ensuring the 

health of the mother and fetus during pregnancy. 

Through regular antenatal visits, complications such 

as preeclampsia, gestational diabetes, infections, and 

anemia can be identified at an early stage. This early 

detection allows for rapid and appropriate 

intervention, such as administering medication, 

lifestyle changes, or referral to a higher level of service 

if necessary. In this way, the risk of complications that 

can cause maternal death can be minimized. Apart 

from early detection and management of 

complications, antenatal services also play an 

important role in providing education and counseling 

to pregnant women. This education includes 

information about the danger signs of pregnancy, the 

importance of good nutrition, preparation for 

childbirth, and caring for newborns. Counseling is also 

provided to help pregnant women overcome 

psychological problems that may arise during 
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pregnancy, such as anxiety and depression. In this 

way, pregnant women can be better prepared for 

pregnancy and childbirth, and better able to care for 

their babies after birth. Antenatal care also includes 

tetanus toxoid immunization to protect mothers and 

babies from neonatal tetanus, as well as iron and folic 

acid supplementation to prevent iron deficiency 

anemia, which is one of the main causes of maternal 

death. Immunization and supplementation are 

effective and cost-effective interventions in reducing 

MMR.8-10 

The effectiveness of antenatal care in reducing 

MMR can be understood through the three delays 

model framework. This model identifies three types of 

delays that can lead to maternal death: (1) delays in 

deciding to seek care, (2) delays in reaching a health 

facility, and (3) delays in receiving adequate care at a 

health facility. Improving access and quality of 

antenatal care directly addresses the first delay, 

namely delays in deciding to seek care. By ensuring 

the availability and good quality of antenatal care, 

women are more likely to seek care early and regularly 

during their pregnancy. This allows early detection of 

complications, monitoring of maternal and fetal 

health, and timely intervention to prevent further 

complications. Thus, the risk of maternal death can be 

reduced significantly. The high heterogeneity between 

studies (I2 = 60%) suggests that the effectiveness of 

this strategy varies across contexts. Countries with 

large and remote territories may face challenges in 

providing equitable access to antenatal care for the 

entire population. Poverty, low levels of education, and 

cultural norms that limit women's roles can hinder 

access and utilization of antenatal services. The 

quality of antenatal care can vary significantly 

between health facilities, depending on the availability 

of trained health personnel, medicines, and medical 

equipment. Community acceptance of modern health 

services, including antenatal care, can be influenced 

by traditional beliefs and cultural practices.11-13 

Increasing access and quality of delivery services is 

a crucial strategy in efforts to reduce the maternal 

mortality rate (MMR). The results of this meta-

analysis, involving six cohort studies with a 

cumulative total of 330,000 participants, show that 

this strategy is effective in reducing the risk of 

maternal death by 28%. A combined risk ratio (RR) of 

0.72 indicates that women who received better access 

and quality of delivery services had a 28% lower risk 

of death compared to those who did not. This figure is 

statistically significant, indicating that this effect is 

not just a coincidence, but rather the result of the 

intervention carried out. This strategy directly 

addresses the second obstacle in the three delays 

model, namely delays in reaching health facilities. By 

ensuring the availability of adequate health facilities 

and trained health personnel, women are more likely 

to choose to give birth in a health facility rather than 

at home. Giving birth in a health facility allows for 

quick and appropriate treatment of complications, 

such as postpartum hemorrhage, infection, or pre-

eclampsia, which is often not possible at home. 

Although the overall results showed significant 

effectiveness, there was moderate heterogeneity 

between studies (I2 = 55%).  The quality of delivery 

services can vary greatly between health facilities. 

Health facilities with more complete equipment, 

better-trained health personnel (such as midwives and 

obstetricians), and better complications management 

protocols tend to result in greater reductions in MMR. 

The included studies may have tested different types 

of interventions to improve access and quality of 

maternity care. Some interventions may be more 

effective than others depending on the context. For 

example, interventions that focus on increasing the 

availability of emergency transportation may be more 

effective in remote areas, while interventions that 

focus on training health workers may be more effective 

in areas with health worker shortages. Population 

characteristics, such as socioeconomic status, 

education level, and trust in the health system, can 

influence the utilization of maternity services and, in 

turn, influence the effectiveness of interventions. 

Poorer and less educated populations may face more 

barriers in accessing quality maternity care, so 

interventions may be less effective in these groups.14-

16

High-quality postnatal health services are a key 

component in efforts to reduce the maternal mortality 

rate (MMR). The postpartum period, which lasts 42 
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days after giving birth, is a critical period where 

women are very vulnerable to various complications 

that can lead to death. This meta-analysis shows that 

increasing access and quality of postnatal care has a 

positive effect in reducing MMR. Although there was 

only one study in this meta-analysis that reported 

mean difference (MD) as an effect measure, the results 

of this study showed a significant reduction in MMR 

after intervention. Other studies using odds ratios 

(OR) also showed a positive effect of this intervention, 

although they could not be combined in the analysis 

due to different types of effect sizes. Overall, this 

evidence supports the theory that comprehensive, 

high-quality postnatal care can significantly reduce 

the risk of maternal death. Effective postpartum care 

involves regular monitoring of maternal health to 

detect early signs of complications such as 

postpartum hemorrhage, infection, and hypertension. 

If complications are detected, prompt and appropriate 

treatment is essential to prevent the condition from 

worsening and becoming life-threatening. Women who 

have just given birth need to receive counseling and 

education regarding self-care, breastfeeding, family 

planning, and danger signs that require immediate 

medical attention. This counseling and education 

empowers women to care for themselves and their 

babies and to make informed decisions about their 

health. The postpartum period can also be an 

emotionally challenging time. Psychological support, 

such as counseling and therapy, can help women 

overcome mental health problems such as postpartum 

depression and anxiety. Improving access and quality 

of postnatal care directly addresses the third barrier in 

the three delays model, namely delays in receiving 

adequate care at health facilities. By improving the 

accessibility and quality of postnatal care, women are 

more likely to come to health facilities to get the care 

they need after giving birth. In addition, quality 

postnatal care also ensures that women receive 

appropriate and effective care to deal with 

complications that may occur. This meta-analysis 

found moderate heterogeneity (I2 = 45%) between 

studies evaluating the effectiveness of improving 

access and quality of postpartum care. This suggests 

that the effectiveness of interventions may vary 

depending on the context. The studies included in this 

meta-analysis may have tested different types of 

interventions to improve access and quality of 

postpartum care. For example, some studies may 

focus on increasing the availability of health workers, 

while others may focus on improving the quality of 

health facilities or the provision of counseling and 

education services. These differences in intervention 

types may lead to differences in effectiveness. The 

effectiveness of interventions can also be influenced by 

local context, such as levels of poverty, health 

infrastructure, cultural norms, and government 

policies. Interventions that are effective in one country 

may not be effective in another because of differences 

in these contexts. Different study designs, such as 

case-control studies and RCTs, may produce different 

effect estimates. Case-control studies tend to be more 

susceptible to bias than RCTs, so results from case-

control studies need to be interpreted with caution.16-

18

The results of this meta-analysis firmly show that 

women's empowerment is an important pillar in efforts 

to reduce MMR in developing countries. With a 

combined odds ratio (OR) of 0.78, interventions that 

focused on empowering women succeeded in reducing 

the risk of maternal death by 22%. These significant 

results are not just statistics, but rather a reflection of 

the profound transformation in women's lives and its 

far-reaching impact on reproductive health. Women's 

empowerment is not an abstract concept or limited to 

increasing access to material resources. Women's 

empowerment is a transformative process that 

touches various aspects of women's lives, including 

economic, social, political and psychological. 

Empowered women not only have access to 

information and services, but also have the ability to 

make informed decisions regarding their health and 

well-being. When women have access to jobs and 

income, they have more control over their financial 

resources. This allows them to pay for transportation 

to health facilities, purchase nutritious food, and 

access health services that may have been previously 

unaffordable. Thus, the economic dimension of 

women's empowerment directly overcomes financial 

barriers in accessing quality health services. Gender 
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discrimination and social norms that limit women's 

roles can hinder their access to health services. 

Empowering women in the social dimension means 

challenging these norms and improving women's 

social status. When women have a stronger voice in 

family and community decision-making, they are more 

likely to prioritize their health and seek necessary 

care. Women's participation in political decision-

making can influence health policies that are more 

responsive to women's needs. Women involved in the 

political process can advocate for policies that support 

maternal health, such as increasing the budget for 

maternal health services, training health workers, and 

providing adequate health facilities. Increasing 

women's self-confidence, self-esteem and autonomy is 

an important aspect of psychological empowerment. 

Women who are confident and independent are more 

likely to take the initiative in seeking health care, 

communicating with health care providers, and 

asserting their right to quality health care. Women's 

empowerment works through various mechanisms to 

reduce MMR. First, women's empowerment increases 

women's knowledge about their reproductive health. 

With better knowledge, women can recognize danger 

signs during pregnancy and childbirth, and 

understand the importance of seeking quality 

antenatal and delivery care. Second, women's 

empowerment increases women's access to health 

services. Empowered women are better able to 

overcome geographic, financial, and cultural barriers 

to accessing health services. They are more likely to 

visit health facilities regularly for antenatal check-ups, 

give birth to inadequate health facilities, and seek 

postnatal care. Third, women's empowerment 

increases women's ability to make decisions about 

their reproductive health. Empowered women are 

better able to make informed decisions about when to 

seek care, where to give birth, and what method of 

contraception to use. Fourth, women's empowerment 

strengthens social support networks for women. 

Empowered women are more likely to have a strong 

support network, whether from family, friends, or 

other women's groups. This social support is critical in 

helping women cope with stress and difficulties during 

pregnancy and childbirth, as well as in providing 

information and motivation to seek health care.17-19 

The meta-analysis results show that improving 

maternal nutritional status can reduce MMR, with a 

combined RR of 0.80. This is in line with the theory 

that good nutritional status can improve overall 

maternal health and reduce the risk of complications 

in pregnancy and childbirth. Improving maternal 

nutritional status can overcome the first and third 

obstacles in the three delays model. By improving 

maternal nutritional status, women are more likely to 

have healthy pregnancies and are better able to deal 

with complications that may occur. Apart from that, 

good nutritional status can also increase the 

effectiveness of care received at health facilities. 

Increasing access to contraception also shows 

effectiveness in reducing MMR, with a combined OR of 

0.85. This is in line with the theory that access to 

contraception can help women to plan their 

pregnancies and reduce the risk of unwanted or too 

closely spaced pregnancies, which can increase the 

risk of maternal death. Increasing access to 

contraception can overcome the first barrier in the 

three-delays model by helping women to plan their 

pregnancies. In this way, women can ensure that they 

are in optimal health before becoming pregnant and 

can seek antenatal care early.18-20 

4. Conclusion

Increasing access and quality of antenatal,

delivery, and postpartum services is an effective 

strategy in reducing MMR in developing countries. 

Apart from that, increasing women's empowerment 

and improving maternal nutritional status are also 

important to reduce MMR. Implementing this strategy 

in a comprehensive and integrated manner is very 

important to achieve sustainable development goals in 

reducing MMR. 
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